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TEST REPORT . ’ 
FOR 

BUTTERFLY VALVE, U+-INCH, PNEUMATICALLY OPERATED 

Keystone Valve Corporation Series 100, Cylinder 952-2-700-009 

NASA Drawing Number 75M04406 PBFV-7 

ABSTRACT 

This report  presents t h e  resu l t s  of t e s t s  performed on one specimen of 
t h e  Butterfly Valve 75MO.4406 PBFV-7. The following tests were performed: 

1. Receiving Inspection 6. Low Temperature 

2. Proof Pressure 7. High Temperature 

3 .  Functional 8. Cycle 

4. Flow 9. B u r s t  

5. Surge 

The specimen performance was i n  accordance with specification require- 
ments  of NASA drawing 75M04406 PBFV-7 except t h a t  slippage occurred three 
times between the wrench arm and s h a f t  during the cycle test .  
caused by inadequate design of the key or  keyway, resulted i n  binding and loss 
of correlation between the wrench arm and gate position. After resett ing,  the 
valve operated smoothly u n t i l  slippage occurred again. 

This discrepancy, 
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CHECK SHEZT 

FOR 

BUTTERFLY VALVE, U-INCH, PNEUMATICALLY OPERATED 

MANUFACTURER: Keystone Valve Corporation 
MANUFACTURER'S PART NUMBEX: Series 100, Cylinder 952-2-700-009 
NASA PART NUMBEX: 75NOUO6 PWV-7 
TESTING AGENCY : 
AUTHORIZING AGENCY: NASA KSC 

Chrysler Corporation Space Division, New Orleans, Louisiana 

I. FUNCTIONAL REQUIREMENTS 

A. OPERATING 1.IEDIUM: 
B. OF'ERATING PRESSURE: 

C. PROOF PRESSURE: 
D. BURST PFlESSURE: 

11. CONSTRUCTION 

A. M A T E R I A L S :  

1. VALVE 

Gaseous nitrogen or  a i r  
1. VALVE - 3 psig 
2. ACTUATOR - 150 psig 
Valve and actuator t o  225 psig 
Valve and actuator t o  600 psig 

(A) BODY - Aluminum 
(B) 
(C) 
(D) SEAT - Neoprene 
(E) 

DISC - 316 stainless  s tee l ,  passivated 
SHAFT - 316 stainless  s tee l ,  passivated 

BUSHINGS - Glass f i t t e d  Teflon 

2. DOUBLF: ACTING CYLINDER 
( A )  
(B) 
(C) 

(D) 

INTERNAL CYLINDER PLATING - chrome plating 
ROD - 316 s ta in less  s tee l ,  passivated 
CUVIS, WRIST AND LOCKING PINS - 316 stainless s tee l ,  

DETENT ROD AND BALL - 316 s ta in less  s tee l ,  passivated 
passivated 

I11 ENVIRONMENTAL CHARACTE3ISTICS - 14ANUFACTURER 'S SPECIFICATIONS 

A. The temperature range sha l l  be 5 t o  160°F. 

I V .  SPECIAL REQULREMENTS: The cylinder s h a l l  be cleaned per specification 
AlOM01671, l eve l  I V ,  cleaning procedure 3 anl 100 
per cent tested per method A.  

V. LOCATION AND USE: The valve i s  used i n  t h e  environmental control 
system where it ac t s  as a shutoff valve in the 
redundant a i r  comiitioning ducts. 
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TEST SUMMARY 

BUTPERFLY VALVE, 75M04!+06 PBF'V-7 

Remarks 

L12-scim leak- 
ige a t  cap end 
j-scim leakage 
it pis ton  end. 
to leakage 
through bu t t e r -  
rly p o r t s  

)pen: 630 
ni l l i seconds  
:lose: 715 
nillise conds 
\Io leakage 

& = 2003 

No leakage 
o r  d i s -  
t o r t i o n  

Operational 
Environment Units  Boundary 

Receiving 1 Drawings ard 
Inspec t ion  spec i f i ca t ions  

Proof 1 225 ps ig  
Pressure 
Test 

Test  
Results 

S a t i s f a c t o r y  

Sa t i s f ac to ry  

S a t i s f a c t o r y  

S a t i s f a c t o r y  

S a t i s f a c t o r y  

S a t i s f a c t o r y  

S a t i s f a c t o r y  

S a t i s f a c t o r y  

Sa t i s f ac to ry  

Funct ional  1 Actuator: 
Test 150 ps ig  

Body: 50 ps ig  

Flow 1 0 t o  5 ps ig  
Test i n l e t  

pressures  

Surge 
Test 

1 0 t o  50 ps ig  
within 100 
mil l iseconds 
100 cycles  

L O W  1 5 (*,-4)"F 
Temperature 
Test 

High 1 160 (+5 ,  -01°F 
Temperature 72 hours 
Test 

L i f e  1 5000 cycles  
Cycle Test 

Burst  Test  
f o r  5 minutes 

Test Objective 

To determine specimen 
conformance with draw- 
ings  and spec i f i ca t ion  

To check f o r  leakage 
and d i s t o r t i o n  

To determine response 
time and leakage 

To determine C, and 
flow r a t e  v s  pressure 
drop 

To determine i f  speci-  
men operat ion i s  im- 
paired by surge 
pressures  

To determine i f  
specimen opera t ion  
i s  impaired by 
low temperature 

To determine i f  
specimen opera t ion  
i s  impaired by 
high temperature 

To determine i f  
specimen opera t ion  
is  impaired by 
cyc l ing  

To determine if  
specimen w i l l  
withstand minimum 
b u r s t  pressure 



SECTION I 

INTRODUCTION 

1.1 

1.2 

1.2.1 

1.2.2 

1.3 

SCOPE 

T h i s  report presents t h e  r e su l t s  of t e s t s  t h a t  were performed t o  
determine i f  Butterfly Valve 751404.406 PBFV-7 meets the operation- 
a l  requirements f o r  John F. Kennedy’Space Center Launch Complexes 
34 and 37B. 
v i i i .  

k s m r y  of the test  r e su l t s  i s  presented on page 

ITEN DESCRIPTION 

One specimen of Butterfly Valve 75M04406 PBFV-7 was  tested.  
valve i s  manufactured by the Keystone Valve Corporation as ser ies  
100. The valve comes complete wi th  a double acting cylinder 
(vendor par t  number 952-2-700-009). The valve is used as a shut- 
off valve i n  t h e  redundant a i r  conditioning ducts in t h e  environ- 
mental control system. 

The 

The valve i s  a U-inch, pneumatically operated valve designed t o  
operate a t  3 psig. The valve body is aluminum, t h e  shaf t  and d i sc  
a re  s ta in less  s tee l ,  the bushings a re  nylon f i l l e d  Teflon, arvi the 
valve seat  i s  neoprene. 

APPLICABLE DOCUMENTS 

The following documents contain the t e s t  requirements f o r  Butter- 
f l y  Valve 75M04406 PEW-7. 

a .  KSC-STD-l64(D) , dated September 17, 1964, Standard En- 
vironmental Test Methods f o r  Ground Support Equipment 
Instal la t ions a t  Cape Kennedy 

b. NASA Drawing 75M04406 TBFV-7 

c. Cleanliness Requirement AlOM01671 

d. Test Plan CCSD-FO-1074-lF 

e. Test Procedure CCSD-FO-1074-2F 

1-1 



2.1 

Valve Material 
Disc and Shaft 
Valve Housing O.D. 
Butterfly O.D. 
Valve Housing Width 
Neoprene Seat 
Cylinder Dimension 

SECTION I1 

Aluminum 
Stainless  s t e e l  
17-5/8 inches 
13-1/4 inches 

15-7/8 inches O.D.; 17-$ inches I.D. 
Length 12-9/16 inches diameter 

2-5/16 inches 

4-3/4 inches 

RECEIVING INSPECTION 

TEST REQUIREMkNTS 

2.2 

2.2.1 

2.3 

2.4 

The specimen s h a l l  be checked f o r  conformance with NASA drawing 
number 75M04.406 PBFV-7 and applicable specifications t o  the  ex- 
t e n t  possible without disassembly of the t e s t  specimen. 
specimen s h a l l  a l so  be inspected fo r  poor workmanship ard manu- 
factur ing defects.  

TEST PROCEDURE 

The specimen was checked f o r  conformance with NASA drawing 
79404406 PEW-7 and f o r  defective threads, welds or  poor work- 
manship. 

. 
The 

TEST RESULTS 

The specimen complied w i t h  NASA drawing 75M04406 PBFV-7. 
evidence of poor workmanship or  other manufacturing defects  was 
observed. 

No 

TEST DATA 

Receiving inspection t e s t  da ta  a re  shown i n  table  2-1. 

Note: This item did not have a serial number. 
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SECTION I11 

PROOF PRESSURE TEST 

3.1 

3.1.1 

3.1.2 

3.2 

3.2.1 

3.2.2 

302.3 

3.2.6 

3.2.7 

3.2.8 

3.2.9 

3.2.10 

3.2.11 

3.2.12 

TEST REQUIRE2ENTS 

The t e s t  specimen i n l e t  and out le t  sha l l  be subjected t o  a 
proof pressure of 225 psig. The pressure s h a l l  be applied 
simultaneously t o  t h e  i n l e t  ard out le t  ports of the specimen. 

The actuator i n l e t  and out le t  sha l l  be subjected t o  a proof 
pressure of 225 psig. The pressure s h a l l  be applied simul- 
taneously t o  the i n l e t  and out le t  of the actuator. 

The proof pressure sha l l  be maintained f o r  5 minutes. 

The specimen and actuator sha l l  be checked f o r  leakage and dis- 
to r t ion  during t h i s  t e s t .  

TEST PROCEDURE 

The proof pressure t e s t  setup was  assembled as shown i n  figure 
3-1 ( ins ta l la t ion  A )  an3. figure 3-2 using the equipment l i s t ed  
i n  table  3-1. 

A l l  hand valves were closed and regulator 6 was adjusted t o  
zero out le t  pressure. 

Normally closed solenoid valves 9 and 10 were opened by simul- 
taneously energizing each valve. 

Hand valve 3 was opened. The reading on gage 5 w a s  3200 psig. 

Regulator 6 was 
read on gage 7. 
the  i n l e t  ports 

adjusted t o  provide a pressure of 225 psig as 
This pressure was applied simultaneously t o  

of the  specimen. 

The 225-psig proof pressure was maintained for  5 minutes while 
the specimen was checked f o r  leakage and dis tor t ion.  

Hand valve 3 was closed and hand valve 8 was slowly  opened t o  
vent t h e  system. 

Hand valve 8 was closed. 

Solenoid valves 9 and 10 were closed by de-energizing each valve. 

Solenoid valves 9 and 10 were connected t o  each end of the act-  
uator as shown i n  figure 3-1 ( ins ta l la t ion  B) . 
The procedures described in 
t o  apply the proof pressure 

3.2.4 through 3.2.7 w e r e  Fepeated 
t o  the actuator. 

A l l  data were recorded. 

3-1 



3 .3 TEST RESULTS 

303.1 The t e s t  specimen did not leak  or show signs of d i s t o r t i o n  
when t h e  i n l e t  and o u t l e t  po r t s  were pressurized t o  225 psig.  

3.3.2 Leakage existed around the  end p l a t e s  of  t h e  ac tua tor  when the  
openings were pressurized t o  225 psig. 

3 04 TEST DATA 

3.4.1 Test data are presented i n  t a b l e s  3-2 and 3-3. 
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Table 3-1. Proof Pressure Test Equipment L i s t  

_. 

1 

u 
2 

3 

4 

5 

6 

'7 

8 

5, 

10 

It em 

Test Specimen 

Specimen Actuatoi 

GN2 Supply 

Hard Valve 

F i l t e r  

Pressure Cage 

Pressure R e p  
ulator  

Pressure Gage 

Had Valve 

Solenoid Valve 

Solenoid Valve 

~~ 

Xani:f acturer  
- 
Keystone Valve 
Corporation 

C CSD 

Combination 
Pump Valve Corn- 
Paw 

Bend ix 

Ash crof t 

Tescom Corp. 

Ashcroft 

Robbins Aviation 
Inc. 

Marotta Valve 
Corp . 
Marotta Valve 
Corp . 

Yod ;). 1 / 
-'art P'o. 

100 

6325 

NA 

380-4 

1730130 

NA 

26-1003 

NA 

SSKG250 
4T 

E4V- 5 83 

W-583 

S e r i a l  
- ?!o. 

N A  

NA 

NA 

NA 

25- 
13t60- 
16-8-0 

NASA 
200616- 
I. 

100 5 

NASA 
200594- 
H 

NA 

2885 

8696 

Remarks 

Butterfly valve 
U-inch 

Cylinder 

3000-psig 

l-h-inch 

2-mi c r on 

)-to 5000-psig 
?2% FS accuraqy 
:a1 date  8-2-66 

3000-psig inlet  

3ut l e  t 
)-to 300-psig 

)-to 500-psig 
9.5% accuracy 
2al date 8-2-66 

$-inch 

$-inch, 3-way 
9ormally closed 
)-to 6OOO-psig 

$-inch, 3-way 
lormally closed 
]-to 6OOO-psig 
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Table 3-2. Leakage w i t h  I n l e t  and Outlet 
Ports Simultaneously Pressurized 

Leakage a t  
Pressure I n l e t  Plate End 

( p s i g )  (scim) 

Leakage a t  
Outlet Plate End 
(scim) 



I 

In I 

I a 
1 L_- 

3-5  



FiRure 3-2. Proof Pressure Test Sct,up 
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SECTION IV 

FIJNCTIONAL TEST 

L.l 

4.1.1 

k.1.2 

L.2 

L.2.1 

4.2.2 

4.2.3 

k.2.L 

4.2.5 

L.2.6 

4.2.7 

4.2.8 

k.2.9 

L.2.10 

L.2.11 

The tes t  specimen sha l l  be functionally tested f o r  f u l l  opening 
and f u l l  closing response time. Data s h a l l  be recorded. 

The t e s t  specimen sha l l  be tes ted f o r  leakage. 
recorded. 

Data s h a l l  be 

TEST PROCEDbFtE 

The functional t e s t  setup was assembled as shown in f igure 4-1 
( in s t a l l a t ion  A ) ,  and f igure  4-2 using t h e  equipment l i s t e d  i n  
t ab le  4-1. 

A l l  hand valves were closed and a l l  regulators were adjusted f o r  
zero ou t l e t  pressure. 

Hand valve 2 was opened. 

The reading on gage 4 was 3200 psig. 

Regulator 5 w a s  adjusted t o  establish 150 psig as indicated on 
pressure gage 6 .  

Hand valve 8 m s  opened. The 150-psig pressure, routed t o  actua- 
t o r  1 A  through normally open solenoid valve l,!+, caused t h e  actua- 
t o r  t o  open specimen l. 

Switch 16 was closed and solenoid valves l.4 and 1 5  were energized. 
Solenoid valve 11L was closed and the opening s ide of actuator 1 A  
was vented. 
150-psig pressure, routed t o  the actuator, caused the specimen 
t o  close. 
required f o r  the specimen t o  reach the f u l l y  closed position. 

Normally closed solenoid valve 1 5  w a s  opened ani the 

Oscillograph recorder 24 was used t o  record t h e  time 

Switch 16 w a s  opened t o  de-energize solenoid valves I4 and 15. 
Solenoid valve 15 returned t o  the closed position and vented t h e  
closing side of actuator IA. 
open position and the 150-psig pressure caused the specimen t o  
open . Oscillograph recorder 24 was used t o  record the time re- 
quired f o r  the specimen t o  reach the f u l l y  open position. 

Solenoid valve l.4 returned t o  the  

The procedures described i n  4.2.7 and lc.2.8 were repeated f i v e  
times f o r  the i n i t i a l  functional t es t  and three times f o r  each 
subsequent functional test .  

Switch 16 w a s  closed and regulator 22 w a s  adjusted t o  es tab l i sh  
50 psig on pressure gage ll. 

Hand valve 17 w a s  opened. 

L-1 



Hand valve 12  w a s  slowly opened t o  apply 50 psig t o  t h e  specirlan 
in l e t .  

Water tank 19 was monitored f o r  bubbles. 

The amount of bubble leakage was determined by the water dis-  
placement i n  beaker 9 .  The leakage data  were recorded. 

Hand valve 12 was closed. 

Hand valve 13 was opened. 

The functional tes t  setup w a s  assembled as shown i n  figure Ir-1 
( i n s t a l l a t ion  B) . 
Hand valve 13 w a s  closed. 

Hard valve 1 2  was slowly opened t o  apply 50 psig t o  the specimen 
outlet .  

The procedures described i n  4.2.U. and 4.2.15 were repeated. 

A l l  test. data were recorded. 

--- TEST RESULTS 

The opening t i m e  of the valve when the actuator w a s  pressurized 
t o  150 psiq,  was 635 milliseconds and the closing time was 715 
milliseconds. 
were simultaneously pressurized t o  50 psig. 

IJo leakage occurred when the i n l e t  and ou t l e t  por t s  

The t e s t  r e su l t s  were sat isfactory.  

- TEST DATA. 

Test data a re  presented i n  tab le  4-2. 
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Table 4-1. Functional Test Equipment List 

- 
It em 
No. 

1 

lA 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

It em 

Test Specimen 

Specimen Actuatoi 

Hand Valve 

F i l t e r  

Pressure Gage 

Regulator 

Pressure Gage 

Hand Valve 

Hand Valve 

Beaker 

Hard Valve 

Pressure Gage 

Hand Valve 

Hand Valve 

F h u f  ac turer  

Keystone Valve 
Corp . 
NA 

Combination Pump 
and Valve Co. 

Bend ix 

Ashcrof t 

Tescom Corp. 

Ashcroft 

Robbins Aviation: 
Inc . 
Robbins Aviation, 
Inc. 

Robbins Aviation, 
Inc. 

Ashcrof t 

Robbins Aviation, 
Inc . 
Robbins Aviation, 
Inc . 

Y o d e l /  
Part No. 

100 

6325 

380-4 

1730130 

NA 

26-1003 

NA 

SSKG250 
4T 

SSKG 
357B 
8T-768 

NA 

SSKG-250 
4T 

NA 

SSKG 
375B 
8T-12 

SSKG-250 
LT 

Serial I Remarks 
No. 

NA 

NA 

NA 

25- 
13460- 
16-84 

20616- 
L 

1005 

200594- 
H 

NA 

NA 

NA 

NA 

x>o616- 
u 

NA 

NA 

Butterfly valve: 
l.L+-inCh 

Cylinder 

l-4-inch 

2-micron 

0-to 5OOo-psig, 
?2% FS accuracy 
Cal date 8-2-66 

3OOO-psig inlet 

&to 500-psig, 
9.25% FS 
accuracy 
Cal date 8-2-66 

&-inch 

&-inch 

For leakage 
neasurement 

$-inch 

~60-psig,g.25% 
FS accuracy 
?a1 date  8-2-66 

&-inch 

b-inch 
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Table 4-1. Functional Test Equipment L i s t  (Continued) 

Ct em 
No. 

u 

1 5  

16 

17 

18 

19 

20 

21 

22 

23 

24 

Item 

Solenoid Valve 

Solenoid Valve 

Switch 

Hand Valve 

Hand Valve 

Water Tank 

Thermal Chamber 

Power Supply 

Regulator 

Source 

Oscillograph 

Manufacturer 

'krot ta  Valve 
Zorp. 

k r o t t a  Valve 
corp. 

Cutler Hammer, Co 

Robbins Aviation, 
Inc . 
Robbins Aviation, 
Inc . 
CCSD 

Conrad 

CCSD 

Tescom Corp. 

A i r  Products 

CEC 

yodel/ 
a r t  No. 

N 121 

4v 58 

+2OE-20L 
1732 

5SKC-250 
+T 

SSKG250 
+T 

NA 

NA 

NA 

26-1003 

NA 

NASA 
017887 

Ser ia l  
No 

115 

356 

NA 

NA 

NA 

NA 

200922 

NA 

1005 

NA 

NA 

Remarks 

b-inch , +way, 
normally open 

1-inch, 3-way, 
normally closed 

SPST 

$-inch 

&inch 

Tap water 

0 t o  160°F 
(For temperaturc 
tes t  o m )  

28-Vd C 

500-psig i n l e t  
0-to loo-psig 
out le t  

3000-PSig 

Cal da te  9-2261 
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Table 4-2. I n i t i a l  Functional Test Data 
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21 

 NO^: AU lines 1/2 inch unleaa otherwise specified. 
Refer t o  table 4-1 for item identification. 

F i g u r e  4-1. Functional Test Schematic 

4-6 
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5 . 1  

5.1.1 

5.1.2 , 

5.1.3 

5.2 

5.2.1 

5.2.2 

502.3 

5.2.4 

502.5 

5.2.6 

5.2.7 

5.2.8 

5.2.9 

5.2.10 

5.2.11 

5.2.12 
.. 

5.2.13 

SECTION V 

FLOW TEST 

TEST REQUIREMENTS / -  

! 

A flow t e s t  s h a l l  be performed on the t es t  specimen. 

A flow rate versus pressure drop kurve shall be developed, 

The capacity (Cv) of the valve s h a l l  be determi&. 

TEST PROCEDURE 

The flow t e s t  setup was assembled as shown i n  f igures  5-1 and 
5-2 using the  equipment listed i n  tab le  5-1. 

A functional tes t  was performed because 72 hours had elapsed 
since the previous functional t e s t .  

All hand valves were closed and all regulators were adjusted 
\ f o r  zero out le t  pressure. 

Hand valve 3 was opened. 

The reading on pressure gaugs 21 was 3200 psig. 

Regulator 9 was adjusted t o  es tabl ish 150 psig on pressure gage 
20 and actuator IA. 
specimen t o  open. 

This pressure on actuator  lA caused the 

Hand valve 18 was opened. 

Regulator 5 was adjusted t o  es tabl ish a pressure of 1 psig a t  
the  t e s t  specimen i n l e t .  This pressure was monitored by pressure 

’ gage 16. 

The pressures indicated on pressure gages 10, 13, and 16 ard 
manometer 17 were recozded. .. 

The temperature indicated on thermocouples ll and 14 were re- 
corded . 
The flow r a t e  through flowmeter 12 was calculated f o r  the record- 
ed i n l e t  pressure and temperature. 

Regulator 5 was adjusted t o  increase spechen  i n l e t  pressure 1 
psig as indicated on pressure gage 16. 

The procedures described i n  5.2.8 through 5 . 2 . l l  were repeated 
f o r  f i v e  pressure increases. 

A curve was  developed f o r  specimen flow rate versus pressure drop. 
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5.2.15 

5.2.16 

5 03 

5.3.1 

5.3.2 

5 04 

5.4.1 

The specimen C, wa5 calculated from the following equation. 

Where : 

G = Gas specif ic  gravi ty  

Q = Gas flow (SCFH) 

(air = 1.0 a t  standard c o d i t i o n s )  ' I  I 

, 

p1 = Pressure upstream of valve (psia)  

P2 = Pressure downstream of valve (psia)  

.P = Pressure drop (psid) 

T = Gas temperature, O R  

A functional t e s t  was performed within 1 hour after completion 
of the  flow t e s t .  

- TEST RESULTS 

The pressure drop through the  specimen a t  5330 scfm was 0.83 
psid. Valve capacity (h) a t  5330 scfm was 2003. 

The t e s t  r e s u l t s  were sat isfactory.  

TEST DATA 

Test data  a r e  presented in t ab le  5-2. 
obtained before the flow t e s t  (72-hour time lapse since last  
functional) and functional tes t  da t a  obtained after the  flow 
t e s t  are shown in t ab le  5-3. No leakage occurred during the  
functional t e s t  when t h e  inlet  and ou t l e t  por t s  were a l t e rna te ly  
pressurized a t  50 psig. 
is presented i n  f igure 5-3. 

Functional t e s t  data  

Actual flow r a t e  versus pressure drop 

5-2 
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Table 5-1. Flow Test Equipnent List 
I 

It em 
No. 

1 

lA 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ll 

12 

- 

It e m  

Test Specimen 

Specimen Actuator 

GN2 supply 

Hand  Valve 

F i l t e r  

Regulator 

Regulator 

Pressure Cage 

Hami Valve 

Regulator 

Pressure Gage 

Thermocouple ami 
Temperature Cage 

Florrmeter 

Manufacturer 

Keystone Valve 
Corp . 

CCSD 

Calmec Valve Co. 

Bendix 

Tescom Corp. 

Grove 

Hiese 

Robbins Aviation, 
Inc . 
Tescom Corp. 

Hiese 

West 

Flow Dyne 

%xiel/ 
?art No. 

100 

6325 

NA 

17645 

5 4 -  
13460- 
14-84 

26-1002- 
2 l  

WH-4.08- 
N 4  

NA 

NA 

26-1002 

NA 

NA 

NA 

S e r i a l  
No. 

NA 

NA 

NA 

NA 

24 

3485 

RA-5922 

NASA 
015532 

NA 

lalo 

NASA 
ol.4221, 

NASA 
019454 

2524 

Remarks 

Butterfly valve, 

Cylinder 

U-inch 

3OOo-psig 

ld - inch  

2-micron 

3000-psig inlet  
0-to 2Ooo-psig 
o u t l e t  

Dome loading 

i n l e t ,  0-to 
2O0O-psig outlet  

type, 3ooo-psig 

0-to 1 m - p s i g  

10-27-66 

525% FS accuracg 
Cal date  

3W-ps ig  inlet  
0-to 200 psig 
out le t  

0-to 3000-psig, 
9.25% FS 
accuracy 
Cal date  8-18-64 

-100 t o  +400°F 
22.5"F 
C a l  date 7-204 

Cr i t i ca l  nozzle 
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Table 5-1. Flow Test Equipment L i s t  (Continued) 

It em 
WO . 
13 

uc 

15 

16 

17 

18 

19 

20 

21 

It em 

Pressure Gage 

T h e m  couple 

Ullage Tank 

Pressure Gage 

Manometer 

Gate Valve 

Hand Valve 

Pressure Gage 

Pressure Gage 

~~ 

Manufacturer 

qiese 

Wmeapolis 
Honeywell 

CCSD 

Heise 

Meridith Co. 

Crane Co. 

Robbins Aviation, 
Inc . 
Marsh Instrument 
co . 

Ashcrof t 

Yodel/ 
'art  No. 

NA 

NA 

NA 

NA 

237323 

67053 

SSKG 
3 7 3  
87-B 

NA 

NA 

5-4 

Serial Remarks 

lASA 0-to 100-psig 
~ 2 2 6  

iA 

JA 

35-1376- 
3 

JASA 
9 5 -1 629- 
3 

125s 

SASA 
9 511 51-1 

NASA 
109-100; 
B 

9.25% FS 
rccuracy 
:a1 da te  8-26-66 

500-cubic foot  

)-to 60-psig, 
9.25% FS 
iccuracy 
:a1 date  8-13-66 

>-to 60 inches 

211 date  6-28-66 
920 

12-inch 

0-to 200-psig 
9.25% FS 
accuracy 
C a 1  date  8-4-66 

0-to 5OOO-psig 
5 .25% FS 
accuracy 
Cal da te  
10-5-66 



~ 

Table 5-2. Flow Test Data 

n + p  
( psiaf 

Pressure 
Reading; up- 
stream of 
specimen ( p s i )  

P 
( psid 

I 

508 

495 

495 

495 

~~ 

.967 

.967 

.967 

.967 

Time 
of 

RUn 

Before 
Flow 
Test 

After 
Flow 
Test 

F 

ime (ms) 
Closing 

Seat Leal 
Inlet  Port 

u 
(scfh) c, 

1 136800 31.25 

33 -05 

1480 

1290 

34.93 I 0.47 22&060 1280 

36.75 I 0.65 267000 1240 

319m 1280 38.57 I 0.83 

Note: T = 460 -k -"E' 
G = Gas Speci f ic  Gravity 
Pi = Inlet Pressure 
P2 = Outlet Pressure 
P =  Pressure Drop Across Valve 
U = Flow Cubic Feet Per Hour 

C, =Valve Capacity 

Table 5-3. Flow Test Data (Functional) 

Applied 
Pressure 

(psig) RUn 

580 

520 

533 

6fbO 

632 

660 

1 

2 

. 3  

400 

450 

430 

5- 5 



Note: A l l  lines 1 inch unless otherwise specified. 
Refer to table 5-1 for i t e m  identification. 

Figure 5-1. Flow Test Schematic 

.. 
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5 500 

2500 

2000 

Figure 5-3. Flow Rate Versus Pressure Drop 
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SECTION V I  

SURGE TEST 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 

6.2.8 

6.2.9 

6.2.10 

6 . 2 . ~  

6.2.12 

6.2.13 

6 . 2 . ~  

TEST REQUIREMENTS 

The tes t  specimen sha l l  be sub,scted t o  00 pressure surges. 

Each pressure surge sha l l  be a pressure increase from zero to 
50 psig within 100 milliseconds. 
fully closed position. 

The valve s h a l l  be i n  the  

A functional t e s t ,  as specified in section I V ,  shall be per- 
formed following the surge test. 

TEST PROCEDURE 

The surge t e s t  setup was assembled as shown i n  f igures  6-1 and 
6-2 using the  equipment l i s t e d  in table  6-1. 

A functional t e s t  was performed since more than 62 hours has 
elapsed since the previous functional test. 

A l l  h a d  valves were closed ard pressure regulators 5 and 8 
were adjusted f o r  zero ou t l e t  pressure. 

Hand valve 2 w a s  opened. 

The reading on pressure gage 4 was 3200 psig. 

Regulator 5 was adjusted t o  es tab l i sh  a 150-psig ou t l e t  pressure 
as indicated on pressure gage 7. 

Hand valve 11 was slowly opened t o  apply pressure t o  the  actuator 
and t o  close the specimen. 

Regulator 8 was adjusted t o  es tab l i sh  50-psig ou t l e t  pressure as 
indicated on pressure gage 10. 

Oscillograph recorder 17 was started. 

Switch 13 was closed and solenoid valve 12 was energized. 
switch was held in the closed posit ion u n t i l  pressure switch I.& 
actuated and de-energised solenoid valve 12. 

The 

Switch 13 was released after pressure switch l4 was actuated. 

Hami valve 18 was opened t o  vent the  specimen. 

Hand valve 18 was closed. 

Regulator 8 was adjusted to obtain the desired surge pressure 
increase from zero t o  50 psig within 100 milliseconds. 
pressure surge was monitored with recorder 17. 

The 
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6.2.15 

6.2.16 

6.2.17 

6.3 

6 .4 

6.4.1 

6.4.2 

After the required surge waveform was established, the procedures 
described i n  6.2.10 through 6.2.13 were repeated 100 times. 

A functional t e s t  was performed a f t e r  completion of the surge 
test. 

The test data were recorded. 

TEST RESULTS 

The specimen successfully withstood surge tes t ing.  
i n  performance was noted. 

No degradation 

TEST DATA 

A typical surge waveform is  presented i n  f igure 6-3. 

Functional t e s t  data  obtained before the surge t e s t  and a f t e r  
the surge t e s t  a r e  presented in table  6-2. 
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Table 6-1. Surge Test Equipment L i s t  

I t  em - No. 

1 

IA 

2 

3 

1, 

5 

6 

7 

8 

9 

10 

11 

12  

- 

Item 

Test Specimen 

Specimen Actuatox 

Hard Valve 

F i l t e r  

Pressure Gage 

Regulator 

H a m i  Valve 

Pressure Gage 

Regulator 

Hurl Valve 

Pressure Gage 

Hard Valve 

Solenoid Valve 

Manufacturer 

Keystone Valve 
Corp. 

Combination Pump 
and Valve Co. 

Bendix 

Ashcroft 

Tescom Corp. 

Robbins Aviation: 
Inc . 
Ashcroft 

Tescom Corp. 

Robbins Aviation 
Inc . 
Ashcrof t 

Robbins Aviation 
Inc . 
Marotta 

Yodel/ 
'a r t  No. 

100 

6325 

NA 

1730130 

NA 

26-1003 

SSKG25C 
4T 

NA 

26-1003 

SSKG 
250-4T 

NA 

SSKG 
375B 
8T-12 

Mv-121 

Ser ia l  
No. 

NA 

NA 

NA 

25-134d 
16-8-0 

200616-1 
NASA 

1005 

NA 

NASA 
20061, -( 

1006 

NA 

NASA 
2006164 

NA 

115 

Remarks 

3utterf l y  valve 
&-inch 

3ylinder 

L-i-inch 
>-to kOOO-psig 

5-micron 

)-to 5Ooo-psig 
FS accuracy 

?a1 date 11-3-64 

3OOO-psig inlet 

mtlet 
3-to ~ O O O - P S Q  

t-inch 

3-to 1500-psig 
9.25% FS 
accuracy 
Cal date 11-3-61 

500-psig inlet  
0-to 500-psig 
out le t  

*-inch 

0-to 150-psig 
9.25% FS 
accuracy 
Cal date 11-3-6 

1-inch, normall, 
closed 



- 
I t  em 
l.!o . 

13 

u 

15 

16 

17 

18 

19 

20 

21 

Table 6-1. Surge Test Equipment List (Continued) 

Item 

Switch 

Pressure Switch 

Power Supply 

Pressure Trans- 
ducer 

Oscillograph 
Recorder 

Hand Valve 

Counter 

GN2 Source 

Sphere 

b n u f  ac turer  

Cutler Hammer Co. 

Barksdale Valves 

CCSD 

CEC 

CEC 

Robbins Aviation 
Inc. 

Durant 

CCSD 

'fori e l  /' 
'art  :!a. 

?A 

r20E-20L- 
L73 2 

J A  

UA 

:J A 

SSKG-250 
4T 

NA 

NA 

S e r i a l  
710. 

A 

A 

A 

282 

A S A  
,17887 

IA 

[A 

IA 

Remarks 

-posit ion, 
pring-load ed, 
onnally open 

ctuates a t  50 

.ormally closed 

18-vdc 

1-to 500-psig 
9.25% FS 
.ccuracy 
:a1 date U-3-66 

:a1 date 9-22-66 

;--inch 

,-digit 

1000-psig 

L-cubic-f oot 
riberglass 

. .  
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Time 
of 

RUIl 

Before 
Flow 
Test 

After 
Surge 
Test 

RUIl 

Table 6-2. Surge Test Data 

Applied 
Pressure 
( P S i d  

50 

50 

Response 
Opening 

400 

450 

430 

450 

484 

490 

ime (ms) 
Closing 

590 

572 

570 

668 

625 

573 

Seat Leal 
I n l e t  Por t  

0 

0 

ige (scim) 
Outlet Port 
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Note: A l l  linea 1/2  inch unless othenriso specified. 
Refer to table 6-1 for item identification. 

Figure 6-1. Surge Test Schematic 
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Figure 6-2. Surge Test Setup 



50 

21 

0 
0 85 100 

Time (ms) 

Figure 6-3. Typical Surge Waveform 
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SECTION VI1 

LOW 'I!EMPE;RATURE TEST 

7.1 

7.1.1 

7.1.2 

7.1.3 

7.2 

7.2.1 

7.2.2 

7.2.3 

7.2.5 

7.2.6 

7.3 

7 .k 

TEST REQUIREI.IENTS 

A low temperature test  w i l l  be perfo,med on the t e s t  specimen 
t o  determine whether the environment causes degradation o r  
deformation. 

The rated low temperature i s  5 ( % ,  -41°F. 
change r a t e  sha l l  be 1" per minute. 

Maximum temperature 

A functional tes t  sha l l  be performed during t h i s  t e s t .  

TEST PROCEDURE 

The t e s t  specimen was placed i n  a temperature chamber using t h e  
t es t  setup shown i n  figure 4-1 ( ins ta l la t ion  A o r  B as required), 
and figure 7-1 and the equipment l i s t ed  i n  table  4-1. 

Chamber 20 was cooled t o  S O ( S 0 ,  - & ) O F ,  maintaining a r e l a t ive  
humidity between 60 and 90 per cent. 
change rate of 1" per minute w a s  maintained. 

h maximum temperature 

A functional test  was performed when temperature s tab i l iza t ion  
w a s  obtained. Temperature s tab i l iza t ion  i s  defined as a maximum 
temperature change r a t e  of 4°F per hour as determined from the  
instrumentation monitoring the t e s t  specimen. 

The chamber temperature was returned t o  ambient conditions upon 
completion of the functional t e s t .  

The specimen was visually inspected and functionally tes ted with- 
i n  1 hour following the return t o  ambient conditions. 

The tes t  data  were recorded. 

TEST RESULTS 

I n  the functional t e s t  performed while the specimen temperature 
w a s  stabil ized a t  5(M, -4) OF, no leakage existed when t h e  i n l e t  
and ou t l e t  ports were a l te rna te ly  pressurized t o  50 psig. 

TEST DATA 

Test data  are presented i n  table  7-1. 



Table 7-1. Data Obtained During Low Temperature Test 

Applied 
Pressure Response Time (ms) 

~ u n  (psig) Opening Closing 

1 k82 515 

2 463 480 

3 452 508 

50 

Seat Leakaye (scim) 
Inlet Port Outlet Port 

0 0 

7 -2 
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SECTION V I 1 1  

8.1 

8.1.1 

8.1.2 

8.1.3 

8.2 

8.2.1 

HIGH TEIJLPERATURE TEST 

TEST REQUIREI4ENTS 

A high temperature test  w i l l  be perfomed on the t e s t  specimen 
t o  determine whether t h e  environment causes degradation o r  
deformation. 

The rated high temperature i s  160(+5, -0)"F. 

A functional tes t  sha l l  be performed during t h i s  test .  

TEST PROCEDURE 

The tes t  specimen w a s  placed i n  a temperature chamber using the 
tes t  setup shown i n  figure 4-1 ( in s t a l l a t ion  A o r  B as required), 
and figure 7-1 and the equipment l i s t e d  i n  tab le  4-1. 

8.2.2 The temperature of chamber 20 was increased t o  160 (+5, &>OF, 

maintaining a re la t ive  humidity of 20 (25) per cent. 
temperature change r a t e  did not exceed 1°F  per minute. 

The maximum 

8.2.3 This temperature was maintained f o r  72 hours. 

8.2.4 A functional t e s t  w a s  conducted a t  the end of 72 hours while the  
chamber temperature was maintained. 

8.2.5 The chamber temperature was returned t o  ambient conditions upon 
completion of the functional test .  

8.2.6 The specimen was visual ly  inspected and functionally tested 
immediately following the establishment of ambient conditions. 

8.2.7 The tes t  data  were recorded. 

8.3 TEST RESULTS 

I n  the  functional test  performed after the specimen temperature 
w a s  s tabi l ized f o r  72 hours a t  160 (-5, -O)"F, no leakage existed 
when the  i n l e t  ard out le t  ports were a l te rna te ly  pressurized a t  
50 psig. 

TEST DATA 

Test da ta  are presented i n  tab le  8-1. 
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Table 8-1. Data Obtained During High Temperature Test 

Run 

1 

2 

3 

Applied 
Pressure 

(psig) 

- 
- 
- 
50 

8 -2 



SECTION IX 

CYCLE TEST 

9.1 

9.1.1 

9.1.2 

9.1.3 

9.2 

9.2.1 

9.2.2 

9.2.3 

9.2.4 

9.2.5 

9.2.6 

TEST REQUIRElTENTS 

The t e s t  specimen sha l l  be subjected t o  5000 operational cycles 
t o  determine whether the environment causes deformation or  de- 
gradation of performance. 

Each cycle sha l l  consist of f u l l y  opening the valve from the 
f u l l y  closed position and then f u l l y  closing the valve. 

A functional t e s t ,  as specified i n  section I V ,  sha l l  be per- 
formed following the completion of 100, 500, 1000 cycles and 
each lo00 cycles thereafter.  

TEST PROCEDURE 

The t e s t  setup was assembled as shown i n  figures 9-1 and 9-2 
using the equipment l i s t ed  i n  table 9-1. 

A functional t e s t  was performed because more than 72 hours had 
elapsed since t h e  previous functional t e s t .  

A l l  hand valves were closed and pressure regulator 5 w a s  adjust- 
ed f o r  zero out le t  pressure. 

Hard valve 2 was opened. 

The reading on pressure gage 4 w a s  3200 psig. 

Regulator 5 was adjusted t o  es tabl ish 150 psig a s  indicated on 
pressure gage 6. 

9.2.7 Hand valve 8 was opened. 

9.2.8 Timer 13 was started.  
9 and 10. 

The timer began cycling solenoid valves 

9.2.9 The specimen was subjected t o  5000 cycles a s  indicated by counter 
12. 

9.2.10 A functional t e s t  was performed a f t e r  100, 500, a d  lo00 cycles 
and each 1000 cycles thereafter.  

9.2.11 The t e s t  data were recorded. 

9.3 TEST RESULTS 

The cycle t e s t  was interrupted a f t e r  cycles 35, 1040, and 4824 
due t o  binding of the piston shaft .  The binding was caused by 
slippage of t h e  key t h a t  holds the but terf ly  shaf t  in the wrench 
arm. In  each instance, readjustment of the key restored the 
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9.4 

9.4.1 

9.4.2 

valve t o  operational corditior, uti1 sli;yzge again occurred. 
The specinen perfor;nazce, hownve;', w-zs shtisfactory.  

TEST DATA 

Functional t e s t  data  obtained during t h e  cycle t es t  are pre- 
sented i n  tab le  9-2. 

F i w e s  9-3 and 9-4 show shaft  smrifig a-,d nisalignment. 
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Table 9-1. Cycle Test Equipnent L i s t .  

- 
I t  em 

~ J o  . 
1 

- 

LA 

2 

3 

Ir 

5 

6 

7 

8 

9 

10 

11 

12 

13 

u 
15  

- 

It em 

Test Specimen 

Specimen Actuatoi 

Hand Valve 

F i l t e r  

Pressure Gage 

Regulator 

Pressure Gage 

Hard Valve 

Hand Valve 

Solenoid Valve 

Solenoid Valve 

Power Supply 

Counter 

Timer 

GN2 Source 

Sphere 

Manufacturer 

Keystone Valve 
Corp. 

Combination Pump 
and Valve Co. 

Bend ix 

Duragauge 

Tescom 

A s  hcrof t 

Robbins Aviation 
Inc . 

Marotta 

Marotta 

CCSD 

Durant 

Cramer 

CCSD 

CCSD 

Yodel/ 
'art !!o. 

100 

632'5 

NA 

1730130 

NA 

26-1003 

N A  

SSKG25C 
LT 

NA 

Mv-121 

w-583 

NA 

623 

NA 

NA 

Ser i a l  
"0. 

NA 

N A 

NA 

2-S- 
13L60- 
i6-8-0 

N A S A  
200616-1 

i o 0 5  

NASA 
200616-6 

N A 

NA 

115 

3 56 

N A 

NA 

Y-33364 

NA 

tJ ;I 

Remarks 

Butterfly valve, 
U-inch 

Cylinder 

l-a-inch 

2-micron 

O-to 5000-psig 
22% FS accuracy 
C a l  date 11-3-6t 

LOW-psig i n l e t  
O-to 2000-psig 
out le t  

O-to 160 psig 
-tO.25% accuracy 
Cal date  
- 
10-27-66 

&-inch 

'-inch 2 

1-inch, 2-way 
normally open 

$-inch, 2-m~ 
normally closed 

28-vd c 

L-digi t  

Cam-operated 

3000-psig 

l-cubic-f oot 
f iberglass  
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Table 9-2. Cycle Test Data 

- 

Run 

1 

2 

3 

- 

1 

2 

3 

1 

2 

3 

1 

2 

3 

Prerun 
Cycles 
(CY) 

Applied 
Pressure 

( P S i d  
* 
Closing 

pe (scim) 
Outlet Port 

Response 
Opening 

Seat Lea 
I n l e t  Port 

355 

354 

360 

45 5 

417 . 

402 

100 

347 

319 

375 

462 

4w, 

419 

500 

385 

375 

33 5 

43 5 

4 x )  

415 

318 

334 

338 

358 

362 

363 

366 

3 54 

345 

349 

360 

345 
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b e r m  
Cycles 
(CY) RUn 

Table 9-2. Cycle Test Data (ConM.) 

- 

4,000 

5000 

Applied 
Pressure 

(psig) 

1 

2 

3 

1 

Response 
Opening 

318 

334 

338 

366 

3 54 

345 

! h e  (ms) 
Closing 

358 

362 

363 

349 

360 

345 

Seat Le; 
I n l e t  Port 

age (scim) 
Outlet Por t  

9 - 5  



a, I. 
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F i q u r e  9-3. IIisalignment After Hub Slippage 
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10.1 

10.1.1 

10.1.2 

10.1.3 

10.1.4 

10.2 

10.2.1 

10.2.2 

10.2.3 

10.2.4 

10.2.5 

10.2.6 

10.2.7 

10.2.8 

10.2.9 

10 . 2.10 
10.2.11 

i 

SECTION X 

BURST TEST 

TEST REQUIREMENTS 

The specimen body s h a l l  be subj 

?. . 

cted t o  hydrostatic pr 
of 600 psig t o  determine the s t ruc tura l  i n t eg r i ty  of the 
specimen. 

The hydrostatic pressure s h a l l  be applied simult$T;eously t o  
specimen i n l e t  and out le t  ports and s h a l l  be maintained f o r  
5 minutes. 

The specimen actuator sha l l  be then subjected t o  a hydrostatic 
pressure of 600 psig. 
ously t o  both actuator ports  and s h a l l  be maintained f o r  5 
minutes . 

This pressure sha l l  be applied simultane- 

The specimen s h a l l  be inspected for leakage ard distor t ion.  

TEST PROCEDURE 

The test  setup was assembled as  shown i n  figure 10-1 ( ins ta l la -  
t i o n  A )  arrl f igure 10-2 using the equipment l i s t e d  in table  10-1. 

A l l  valves were closed and regulator 21was adjusted t o  zero 
ou t l e t  pressure. 

Hand valves 6 ,  7, 8, 9, 10, and 11 were opened t o  f i l l  the 
system with water. 
were loosened as required t o  blecc! tzapped air. 

The f i t t i n g s  a t  gage 3 and a t  the specimen 

Hand valves 6, 8, 9, and Il were closed. 

Hand valve 5 was opened. 
psig . The Fressiwe on gage l.4 w a s  3200 

Regulator 21 w a s  adjusted t o  provide a pressure of 50 t o  100 
psig a s  indicated on gage 15. 

Switch 17 was closed to  open solenoid valve 18. 
operating . Pump 19 began 

F'umping was continued u n t i l  specken body pressure, as indicated 
by gage 3, was 600 psig. Switch iT has cacned t o  stop pump 19. 

The 600-psig pressure was maintained fo r  5 minutes. 
men was checked f o r  leakage and d l s t c ~ t i s n .  

The speci- 

Had valves 8 and 11 were opened t o  vent pressure from the 
specimen and gage . 
A l l  tes t  data  were recorded. 

10-1 
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10.2.12 

10.2.13 

10.3 

10.3.1 

10.3.2 

10.3.3 

10.4 

The tes t  setup w a s  asse;;lbled as shown i? figure 10-1 ( ins ta l la -  
t i o n  B) using the equipnent l i s t e d  i n  tab le  10-1. 

Procedures described in 10.2.2 through 10.2.11were repeated. 

TEST RESULTS _- - . .  . .  
No leakage occurred when the in l e t , and  o u t l e t  ports  of t he  
specimen were simultaneously pressmized t o  600 psig. 

Extensive leakage occurred when both actuator 'br{s of the  

No damage o r  d i s to r t ion  resulted from the  burst , ,  pressure t e s t .  

specimen were pressurized t o  600 psig. . , I f  * .  

TEST DATA 

The da ta  recorded during the  burst pressure t e s t  are recorded 
i n  tab le  10-2. 

.. . .. 

.. 

. .  . .  

,'. ..: . . 

. .  

t . : ,  _ ' *  

.. 
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Table 10-1. B u r s t  Test Equipment L i s t  

- 
It em 
No. 

1 

lA 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

u 

15 

It em 

Test Specimen 

Specimen Actuator 

Water Supply 

Hydrostatic 
Pressure Cage 

B u r s t  Chamber 

Hard Valve 

Hand Valve 

Hard Valve 

Hard Valve 

Hand Valve 

Hanl Valve 

Hand Valve 

Water Reservoir 

Pneumatic F i l t e r  

Pneumatic Gage 

Pneumatic Gage 

Manufacturer 

Keystone Valve 
Corp. 

Astra 

CCSD 

Aminco 

Aminco 

Aminco 

Aminco 

Aminco 

Aminco 

Aminco 

CCSD 

The Bendix 

Ashcroft 

USG 

Ycdel/ 
'ar t  No. 

100 

6325 

NA 

NA 

NA 

50011A 

500llA 

500llA 

5001lA 

5001lA 

500llA 

50011A 

N A  

1731260 

10575 

8990 

Ser i a l  
No. 

NA 

NA 

NA 

NASA . 

0ll893-A 

NASA 
201344 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Remarks 

Butterfly valve, 
U-inch 

Cylinder 

Tap water 

0-to 100,Ooo- 
Psig 
9.5% FS 
accuracy 
Cal date  11-2-6C 

&-inch 

$-inch 

$-inch 

$-inch 

b i n c h  

2-gallon 

2-micron 

0-to 5OOO-psig 
+2% FS accuracy 
Uncalibrated 
reference 

0-to 300-psig 
+2% FS accuracy 
Uncalibrated 
reference 
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Table 10-1. Burst Test Equipment L i s t  (Continued) 

Yodel/ 
'art No. 

NA 

NA 

207803 

NA 

44-6305 

Ser ia l  
No. 

NA 

NA 

NA 

300-16- 
64 

NA 

A?z?L Pressure Source 

It em 
No. 

16 

17 

18 

19 

20 

21 

Manuf ac t ure r It em 

Power Supply 

Switch 

Solenoid Valve 

Hydrostatic Pump 

Check Valve 

Regulator 

CCSD 

Cutler Hammer Co. 

Marotta 

NA 

NA 

Sprague Engineer- 
ing Corp. 

NA 

NA 

Aminco 

Marotta 

- 
Pressure Time 

( P 3 i d  (min.) Results 

600 5 No damage or  
d i s tor t ion  
observed 

A i r  Products 

Table 10-2. B u r s t  Test Data 

Remarks 

28-vd c 

PST 

2-way 
1ormally closed 

Air-operated, 
maximum pressurf 
50,000 psig 

*-inch 

3OOO-psig i n l e t  
0-to ZIO-psig 
ou t l e t  

3000-psig 
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I n s t a l l a t i o n  E3 

6 12 7 I 

I 8 

A 
P I 9  

I t I I n s t a l l a t i o n  1 l  

Note: All l i n e s  1/4 inch.  
See table 10-1 f o r  i t e m  i den t i f i ca t ion .  

F igure  10-1. B u r s t  Test Schematic 
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